While alcohol remains the drug of choice for most college students, national data show that 40% of college students also use other substances (e.g., marijuana, cocaine, etc.). Longitudinal studies indicate that students who report use of both alcohol and other substances experience more consequences (e.g., blackout, arrests). The current study expands upon this research by using a multilevel approach to examine average and event-level alcohol combined with other substance use (ALCϩ) and its role on consequences experienced. In addition, the research examined which substance combined with alcohol posed the most risk. A total of 461 students reported on alcohol use, substance use, and consequences experienced (e.g., Young Adult Alcohol Consequences Questionnaire [YAACQ]) on 12 weekend nights (Thursday, Friday, Saturday) across 4 weekends in an academic year. Multilevel model analyses revealed a positive association between both average and event-level ALCϩ use and the number of consequences experienced. A significant cross-level interaction was also revealed indicating students who typically combine alcohol and other substances experienced more consequences on occasions when they use more substances relative to students who typically use alcohol only. Finally, alcohol plus nicotine, or marijuana, or attentiondeficit/hyperactivity disorder (ADHD) medications, or cocaine were all significantly positively related to increased consequences. These findings provide consistent evidence that ALCϩ use is a highly prevalent behavior among college students that increases risk of problematic consequences.
associated with combining alcohol with other substances, their methods make it difficult to pinpoint if alcohol and substances were used during the same occasions. Further, studies have not examined the relative risk of the number (alcohol ϩ 1 or more substances) or type of substances combined with alcohol (e.g., marijuana ϩ alcohol vs. stimulants ϩ alcohol) and their association with consequences. As a result, they do not provide clear guidance about the risk of ALCϩ in relation to increased harm. A more nuanced examination of ALCϩ occasions is warranted to fill this important gap in the literature and inform prevention efforts.
Current Study
The current study used a longitudinal event-level design to gather insights into variations in ALCϩ use and consequences during specific occasions. The research examined the substance use behaviors of student drinkers who endorsed using one or more substances in the past year and assessed their combined use of alcohol with other substances and consequences across 12 highrisk days (i.e., Thursday, Friday, Saturday) over four weekends. These included different weekend evenings across an academic year where students tend to drink heavily (home football games, holidays [e.g., Halloween]). Although alcohol-based studies have been conducted using diary or ecological momentary assessment with college samples, they have examined isolated alcohol use, did not examine other substances (Collins, Kashdan, & Gollnisch, 2003; Collins et al., 1998; Muraven, Collins, Shiffman, & Paty, 2005) , or have had a restricted focus on consequences (e.g., distress about drinking). Additionally, studies using diary approaches tended to focus on a limited amount of substances (e.g., marijuana only; Bravo, Pearson, Conner, & Parnes, 2017) . To date, no study has examined the event-level use of alcohol combined with other substances and its association with experiencing a wide variety of consequences in college students.
The current study had multiple research goals. First, descriptive analyses were conducted to identify prevalence rates of alcohol and substance use calculated from the event-level reports. Next, multilevel modeling was conducted to address four specific questions. (a) Do students who typically engage in alcohol only use (ALC only) experience fewer consequences compared with students who typically engage in ALCϩ use? It was hypothesized that typical ALCϩ users experience significantly more consequences relative to typical ALC only users. (b) What is the relationship between the number of substances used with alcohol on an occasion and the number of consequences experienced? It was hypothesized that the number of substances used on an occasion will have a significant positive relationship with the number of consequences experienced. (c) Is the relationship between the number of substances used with alcohol on an occasion and the number of consequences experienced moderated by the typical substance use pattern across the events (e.g., ALC only vs. ALCϩ use)? On alcohol-only occasions, it was hypothesized that there would be no significant differences in the number of consequences reported by ALC only and ALC ϩ users. In contrast, there were two competing outcomes hypothesized on ALCϩ occasions: (a) lower ALCϩ users (e.g., ALC ϩ 1) would report significantly fewer consequences than higher ALCϩ users (ALC ϩ 2 or more), or (b) lower ALCϩ users will report significantly more consequences than higher ALCϩ users. The rationale for the former was that similar to risky drinkers, ALCϩ users with a history of experiencing more consequences continue to engage in high-risk behaviors resulting in continued problematic outcomes (Mallett, Lee, Neighbors, Larimer, & Turrisi, 2006) . Regarding the latter, it is plausible that individuals with less experience using ALCϩ would have more problematic outcomes when they deviate from their typical pattern and engage in high-risk ALCϩ behavior. (d) What is the association between the specific types of ALCϩ use (e.g., ALC only, ALC ϩ Marijuana, ALC ϩ Nicotine, ALC ϩ ADHD medications, ALC ϩ Cocaine) and the number of consequences reported? The literature on combining alcohol with other substances is fragmented, typically only examining alcohol with one other substance or examining ALCϩ combinations for a specific consequence (e.g., sexual risk). Thus, this segment of the research was exploratory.
Method Procedures
A total of 719 students in their third year at a large, public northeastern university were invited from a parent study on college student drinking and related consequences (see Mallett et al., 2015 for full procedure) to participate in a separate event-level study examining ALCϩ use and consequences. To be eligible for the current study, students had to report both alcohol use and use of another substance in the past year. Students were sent an invitation e-mail that included a description of the study, a URL to access the consent form, and a unique personal identification number to log in. Consented students were asked to complete an event-level survey for two consecutive weekends each semester for two semesters, for a total of four weekends in one school year. Three days prior to each event-level survey, students were sent an e-mail and text message alerting them that the survey link would be sent on Sunday. An e-mail and text message with the survey link were sent to students on Sunday so that they could report their behaviors that occurred on Thursday, Friday, and Saturday, respectively. Participants were asked about their alcohol and substance use and related consequences separately for each day. Participants who did not respond within a few hours of receiving the survey link received three text messages and one additional e-mail reminding them to complete the survey. Participants had up to 48 hr to complete the survey, after which access was disabled to prevent retrospective reports of multiple days. Students received $20 for each of the four weekend assessments they completed (up to $80). All procedures were reviewed and approved by the university's institutional review board.
Of the invited students, 461 consented and completed at least one event-level survey (64.1% response rate). This response rate is similar to other studies using web-based recruitment methods (e.g., Turrisi et al., 2013) and event-level studies (e.g., Patrick & Maggs, 2009) . At baseline, students were an average of 20.12 (SD ϭ 0.34) years old, and 88.5% Caucasian, 4.8% Asian, 3.0% Multiracial, and 2.6% Black or African American. A total of 3.7% of the students identified as Hispanic and 51.6% were female. Response rates ranged from 79.6% to 97.4% for each weekend. The average number of days completed across the study was 10.55, SD ϭ 2.38 (range was 1 to 12). This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Measures
All measures were assessed separately for Thursday, Friday, and Saturday of each of the four weekends totaling 12 days (W1, W2, W3, and W4). To address outliers, we used procedures recommended by Tabachnick and Fidell (1996) to recode scores outside the range to 3.29 times the standard deviation beyond the mean.
Substance use. Students were asked to indicate which of the following drug categories they used on each occasion: alcohol, nicotine, marijuana, cocaine, amphetamines, ecstasy, inhalants, sedatives, hallucinogens, opioids, ADHD medications, and other drugs that were not listed. Each drug category was provided with a list of examples and street names (e.g., ecstasy [Molly, MDMA, etc.] ). For the opioid and ADHD medication categories, students were instructed to only report use if the medications were not prescribed to them or were taken in quantities greater than prescribed to them. Students were asked to select all that applied. A separate option was provided to indicate if one did not use any substances on a particular day.
Consequences. Students were asked to report which of 45 possible consequences they encountered on each occasion. These items were taken directly from the YAACQ (Read, Kahler, Strong, & Colder, 2006) and the Rutgers Alcohol Problem Index (White & Labouvie, 1989) , or were adapted from these scales to assess additional physiological consequences that could occur from using substances other than alcohol (White, Labouvie, & Papadaratsakis, 2005) . Example items include "I had heart palpitations," and "I felt dizzy." Consequences were summed for each day to compute an index score of total consequences (␣s range .82 to .89).
Data Analysis Plan
Descriptives. Overall and average endorsement rates across days (Thursdays, Fridays, Saturdays) for each substance use category were calculated. Similar endorsement rates were calculated for ALCϩ use for substances endorsed by 5% of the sample.
Multilevel analyses. All multilevel model analyses were performed using SAS PROC MIXED. The intraclass correlation coefficient was calculated from unconditional means models (i.e., model with no predictors) to estimate the percentage of variation accounted for by the between-person (Level 2) and within-person (Level 1) levels of analysis. Only occasions where alcohol was used were utilized for the analyses. Additionally, both average ALCϩ use (Level 2 predictor) and event-level ALCϩ use (Level 1 predictor) were centered so the value of "0" reflected ALC only, "1" indicated alcohol plus one substance, "2" indicated alcohol plus two substances, and so on. Drinks consumed on an occasion and day of diary report (e.g., Thursday, Friday, Saturday) were added to all models as a Level 1 covariate and gender was added to all models as a Level 2 covariate. All covariates were mean centered and random effects and interactions between covariates and predictors were assessed. For parsimony, all interactions that were not significant were removed from the final models.
First, to address the question, "Do students who typically engage in ALC only experience fewer consequences compared with students who typically engage in ALCϩ use?" we examined the between-person average ALCϩ use as a Level 2 predictor of consequences. Second, to address the question, "What is the relationship between the number of substances used with alcohol on an occasion and the number of consequences experienced?" the within-person effect of the number of substances used with alcohol on an occasion was examined as a Level 1 predictor of consequences after controlling for Level 2 average ALCϩ use. Finally, to address the question "Is the relationship between the number of substances used with alcohol on an occasion and the number of consequences experienced moderated by the typical substance use pattern across the events (e.g., ALC only vs. ALCϩ use)?" we examined the effect of the interaction between Level 1 predictors and Level 2 predictors. In sum, three separate multilevel model equations were estimated. Model 1 included only the main effects represented in Research Question 1. Model 2 examined the main effects of the Level 1 predictor controlling for the Level 2 predictor. Model 3 added the interaction term for Research Question 3.
The final question examined "What is the association between the specific types of ALCϩ use (e.g., ALC only, ALC ϩ Marijuana, ALC ϩ Nicotine, ALC ϩ ADHD medications, ALCϩ Cocaine) and the number of consequences reported?" Due to the large number of potential combinations, only the combinations that were endorsed in 5% or more of the sample were examined. A substance use combination variable was constructed by coding the substances used for each occasion (e.g., alcohol only ϭ 0, ALC ϩ Nicotine ϭ 1; ALC ϩ Marijuana ϭ 2, etc.). A multilevel analysis was conducted using substance use combination as a Level 1 predictor and all the same covariates as in the first aim were included in the model. Table 1 shows overall and average endorsement rates across days (Thursdays, Fridays, Saturdays) for each substance use category. Alcohol, marijuana, and nicotine had the highest rates of endorsement, with over a third of the sample endorsing their use. ADHD medications and cocaine also had overall rates of endorse- Note. ALCϩ ϭ alcohol combined with other substance use; ADHD ϭ attention-deficit/hyperactivity disorder. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Results

Descriptive Information
ment that exceeded 5%. All remaining substance use categories were endorsed by fewer than 3% of students. The average number of consequences experienced on each occasion was 2.82 (SD ϭ 3.52) with amounts ranging from 0 to 18. A total of 916 ALCϩ events were reported across the sample over the 12 days with 57.4% of the sample endorsing at least one ALCϩ event. As shown in Table 2 , one or more additional substances were used on over 25% of the occasions when alcohol was used. For the majority of these occasions, alcohol was used with only one additional substance. However, over 5% of all alcohol occasions included use of two additional substances, and over 1% included use of three or more additional substances.
Multilevel Analyses of the Effects of ALC؉ Use on Consequences
Do students who typically engage in ALC only experience fewer consequences compared with students who typically engage in ALC؉ use? (Level 2). Controlling for number of drinks consumed on an occasion, day of diary report, and gender, there was a significant and positive association between average ALCϩ use and the number of consequences experienced (b ϭ 0.81, SE ϭ 0.19, p Ͻ .001). When student level of average ALCϩ use was low (e.g., ALC only use) fewer consequences were experienced relative to when average ALCϩ was high (e.g., ALCϩ use).
What is the relationship between the number of substances used with alcohol on an occasion and the number of consequences experienced? (Level 1). After controlling for number of drinks consumed on an occasion, day of diary report, gender, and average ALCϩ use (Level 2), results indicated a positive relationship between the number of substances used when also consuming alcohol on an occasion and number of consequences experienced (b ϭ 0.50, SE ϭ 0.11, p Ͻ .001).
Is the relationship between the number of substances used with alcohol on an occasion and the number of consequences experienced moderated by the typical substance use pattern across the events? (Level 1 and Level 2 interaction). A significant interaction (moderator effect) was observed between Level 1 and Level 2 predictors (Table 3 displays fixed and random effects). The nature of the moderator effect can be seen in Figure  1 for three striations of average ALCϩ use: ALC only users (i.e., students who, on average, do not use any other substances when consuming alcohol); ALC ϩ 1 users (i.e., students who typically use 1 other substance when also consuming alcohol), and higher ALCϩ users (i.e., students who typically use 2 additional substances when also consuming alcohol). Post hoc examination of the simple slopes indicated that both the lower ALCϩ and higher ALCϩ groups had slopes that were significantly greater than zero (b ϭ 0.60, t(2805) ϭ 5.20, p Ͻ .001; b ϭ 1.05, t(2805) ϭ 4.26 p Ͻ .001, respectively), whereas the ALC only group did not have a significant slope, r ϭ .153, p ϭ .39. This indicates that, for individuals who typically use other substances when also consuming alcohol, as their number of substances increased per occasion, they experienced significantly more consequences. This latter effect was exacerbated for higher ALCϩ users.
What is the association between the specific types of ALC؉ use (e.g., ALC only, ALC ؉ Marijuana, ALC ؉ Nicotine, ALC ؉ ADHD medications, ALC ؉ Cocaine) and the number of consequences reported? The final question examined which substance combined with alcohol posed the most risk among those most commonly used (e.g., marijuana, etc.). After controlling for number of drinks consumed on an occasion, day of diary report, and gender, there were significant differences observed when comparing alcohol only occasions to ALC ϩ Nicotine (b ϭ 0.39, SE ϭ 0.19, p Ͻ .05), ALC ϩ Marijuana (b ϭ 0.34, SE ϭ 0.16, p Ͻ .05), ALC ϩ ADHD medications (b ϭ 1.07, SE ϭ 0.52, p Ͻ .05), and ALC ϩ Cocaine (b ϭ 1.86, SE ϭ 0.82, p Ͻ .05) occasions (Table 4) .
Last, we examined differences in endorsement rates among the most prevalent specific consequences associated with each of the ALCϩ combinations and ALC only use (Table 5 ). The consequences examined in these analyses were selected if they were endorsed by 20% or more of respondents for any ALCϩ combination. Due to the smaller samples sizes, alcohol and cocaine and alcohol and ADHD were combined to form an "alcohol and stimulants" category. These analyses revealed no significant differences across the combinations for the frequency of endorsing having experienced headaches, saying or doing embarrassing things, and not eating properly. The analyses revealed significant differences across the ALCϩ combinations for drinking more than originally planned, being more intoxicated than originally planned, saying harsh or cruel things, and blacking out. Combining alcohol with stimulants resulted in significantly more of these specific consequences compared with other ALCϩ combinations or ALC only use. Note. N ϭ nicotine; MJ ϭ marijuana; C ϭ cocaine; S ϭ sedatives; ADHD ϭ attention-deficit/hyperactivity disorder prescription medication (e.g. Adderall). This document is copyrighted by the American Psychological Association or one of its allied publishers.
Discussion
The current study used a longitudinal event-level design to gather insights into variations in ALCϩ use and consequences during specific occasions. The research examined the substance use behaviors of student drinkers who endorsed using one or more substances in the past year and assessed their combined use of alcohol with other substances and consequences across 12 different high-risk weekend days. Several findings warranted discussion. On a descriptive level, nearly 60% of our sample students reported ALCϩ use and over one in four drinking occasions involved the use of one or more substances. This demonstrates that a significant portion of college students reports engaging in ALCϩ behavior.
Results of our multilevel analyses were consistent with our hypotheses, such that on occasions when students engaged in ALCϩ use, they reported more consequences compared with ALC only occasions. This was observed to be the case independent of the amount of alcohol consumed on these occasions. Further, occasions where an increased number of substances were used resulted in experiencing more consequences. When typical use patterns were examined as a moderator, our findings revealed an elevated risk for students who typically engage in higher ALCϩ use. Specifically, individuals who typically engaged in higher ALCϩ use experienced more consequences as they increased the number of substances used on an occasion compared with individuals who typically engaged in ALC only use. On occasions involving ALCϩ use, individuals who typically only use alcohol seem to experience fewer consequences than individuals who typically engage in ALCϩ use. This finding is consistent with our first proposed hypothesis and the literature showing drinkers with a history of experiencing more consequences continue to engage in high-risk behaviors resulting in continued problematic outcomes (e.g., Mallett et al., 2006) . Thus, students who typically engage in higher ALCϩ use are not altering behavior and are at a continued This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
elevated risk. An additional consideration is that higher ALCϩ users may be using higher doses of the additional substances relative to the lower ALCϩ user groups, resulting in greater consequences. One of the challenges in evaluating substance use (i.e., cocaine, marijuana, etc.) is the absence of standardized doses which are used to measure alcohol consumption (i.e., standard drink size). Therefore, it is unclear exactly how much of a substance is ingested during an occasion and how this relates to consequences.
The current study also examined specific ALCϩ combinations and their association with consequences. The findings demonstrated all of the specific combinations examined (ALC ϩ Nicotine, ALC ϩ Marijuana, ALC ϩ Cocaine, ALC ϩ ADHD medications) resulted in significantly more consequences than ALC only use. While ALC ϩ Cocaine resulted in the most problems, all of the combinations had significantly elevated risk. Additionally, the examination of specific consequences resulting from the ALCϩ combinations highlighted the harm associated with al- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
cohol combined with stimulants. Drugs that have an antagonistic relationship with alcohol may offset its depressant effects resulting in individuals feeling more alert and continuing to drink/party. Alternatively, drugs that have an agonistic effect and exacerbate certain effects of alcohol (e.g., relaxation) may result in different consequences (e.g., feeling more intoxicated). Additional research is needed to examine biological mechanisms of ALCϩ combinations and how they impact a variety of problematic outcomes. In addition to the actual ALCϩ use, other factors may play a role in students experiencing consequences. For instance, students may have different motives to engage in ALCϩ use such as synergistic, experimentation, or antagonistic effects that may result in differential levels of use of protective behaviors, risky behaviors, and impairment. Further, these motives may drive the use of specific ALCϩ combinations (e.g., ALC ϩ Marijuana, ALC ϩ ADHD meds, etc.). Additionally, students who engage in higher ALCϩ use may be more willing to experience consequences and take fewer precautions to avoid them. Research has shown that among drinkers, willingness to experience problems was significantly associated with experiencing problems when controlling for alcohol consumption (Mallett, Varvil-Weld, Turrisi, & Read, 2011) . Understanding such influences and how these are related to experiencing specific consequences seems warranted in future research.
Although our study provides insights into how combining alcohol with other substances is far riskier than alcohol use alone, it is not without some limitations. First, the event-level study surveyed students' behaviors about substance use that occurred during Thursday, Friday, or Saturday. This approach is limited to capturing the overall "day" use rather than the specific ordering of when substances were consumed, in what doses, and when specific consequences occurred. Examining these behaviors and outcomes with such specificity might seem premature without the observations and findings from the present study. It is plausible that future research can attempt to address these limitations by the use of innovative ecological momentary assessment methods that include biological and behavioral assessments. Additionally, data were collected using self-report methods. While the vast majority of studies use this approach, individuals may have some inaccuracies in reporting their substance use behaviors. Finally, it should be noted that the findings are reflective of high-risk college students who engage in ALCϩ behaviors and do not generalize to all college students. Considering approximately 40% of students report using substances other than alcohol, more research is needed to examine individual differences such as impulsivity and how it contributes to both ALCϩ use and experiencing consequences. Further, environmental factors such as location of ALCϩ and ALC only use should be explored to identify settings that increase the likelihood of engaging in high-risk behaviors and experiencing related problems.
In conclusion, findings from the current study demonstrate the increased risk associated with ALCϩ use. Combining alcohol with other substances is a prevalent behavior among college students that increases risk of problematic consequences. Additional research is needed to better understand this phenomenon and inform intervention efforts targeting this population.
